Superoxide dismutase mimetic, tempol, aggravates renal injury in advanced-stage stroke-prone spontaneously hypertensive rats.
The aim of this study was to determine whether antioxidant therapy could relieve hypertension and retard the progression of renal damage in advanced-stage hypertensive rats. Twenty-four-week-old spontaneously hypertensive stroke-prone rats were treated for 8 weeks with the superoxide dismutase mimetic tempol, low-dose or high-dose candesartan (an angiotensin receptor blocker), or hydralazine, and blood pressure and renal damage were compared. Elevated blood pressure and renal damage with heterogeneity were present after 8 weeks, with greater glomerulosclerosis in the juxtamedullary glomeruli than in the superficial glomeruli. Although both tempol and candesartan effectively reduced reactive oxygen species production in the kidney, tempol did not decrease blood pressure and exacerbated urine protein and histological damage, such as glomerulosclerosis and interstitial fibrosis, particularly in juxtamedullary nephrons (tempol vs. untreated: glomerulosclerosis index, 2.0 vs. 1.5, P<0.01; fibrosis, 15 vs. 10%, P<0.001). In contrast, high-dose candesartan and hydralazine prevented these forms of renal damage with lowering blood pressure. Low-dose candesartan also prevented this renal damage without lowering blood pressure. Moreover, there were increased numbers of larger and smaller glomeruli in the juxtamedullary cortex of tempol-treated rats, suggesting that changes in glomerular hemodynamics may be responsible for the exacerbation of glomerulosclerosis. Both candesartan- and hydralazine-treated rats had glomeruli that were slightly decreased in size. These results suggest that single-antioxidant therapy starting at an advanced-stage may be ineffective for hypertension and rather exacerbate renal damage in nonsalt loaded SHRSP. Furthermore, lowering blood pressure and inhibiting the renin-angiotensin system could be critical for slowing the progression of hypertensive renal damage at an advanced stage.